AMINE HEAT STABLE SALT REMOVAL 
FROM TYPE n ANION EXCHANGE RESIN 

This application is a continuation of application Scr. No. 
08/394^93. filed Feb. 24. 1995. now abandoned. 

BACKGROUND OF THE INVENTION 
( 1 ; Field of the Invention 

The present invention relates to processes for regenerating 
aflion exchange resins. More specifically, the present inven- 
tion relates to processes for regenerating Type U strong base 
anion exchange resins used to remove heat stable salts from 
ethanolaminc gas purification process units by contacting 
the resin with a strong aUcali. 

(2) Description of the Prior An 

The removal of H^S and CO^ from natural gases, 
enhanced oil recovery gases, refinery hydrodesulfurizer 
recycle gases. FCCU and Coker gas plant tail gases. LPG 
streams and Qaus sulfur recovery tail gases is coramooly 
acconoplished by alkanolaminc sweetening units. When 
aqueous solutions of alkanolamines arc contacted in packed, 
sieve plate, bubble cap. or valve tray columns with streams 
containing HjS and COj. the and COj dissolve into the 
aikanolamine solution to form solvatcd alkanoLamine salts 
(e.g.. protonatcd alkanolaminc cation with HS' and HCO3" 
anions). The solution of water, unreacted alkanolaminc. and 
alkanolaminc salts Is subjected to steam stripping to decom- 
pose the alkanolaminc salts and remove HjS and COj from 
the alkanolaminc. The HjS and CO3 arc then further pro- 
cessed in well known operations. The alkanolaminc solution 
is recirculated through contactor and stripper. 

Unfortunately, alkanolaminc salts are also formed with 
anions of other strong and weak acids that accumulate in the 
circulating solution. These may derive from gases, such as 
SO 2, COS. or HCN. which arc present in the hydrocartxjn 
gases through reactions in the alkanolamine solution. Thio- 
cyaoate aoicn (SCN"), for example, forms from die reaction 
of HCN with HjS or sulfides in the gases from crude units 
or catalytic reformers. Other typical alkanolaminc salt 
anions include SjO^". SO4". SO^"". HCOj', CHjCOj'. and 
the like. These alkanolaminc sails cannot be removed by 
steam stripping as HjS and CO2 salts are. Thus, they are 
called heat suble salts and remain in the system where they 
accumulate in the alkanolaminc solution, gradually deplet- 
ing the effectiveness of alkanolamine treatracnt 

The alkanolamine salts of H^S and CO2 arc not heat stable 
and may readily be decomposed by steam stripping with the 
concomitant removal of the released H2S and COj and 
dcprotonation of the alkanoiamine. freeing it for rq)cated 
reaction with acid gas in the contactor. 

l^e depletion of alkanolamine solution effectiveness as 
heat stable salts build up results from protonatcd alkanola- 
minc from the salt being unavailable to react with either H^S 
or CO2 which dissolve into the solution. In addition, high 
concentrations of heat stable anions in the alkanolamine 
solution cause corrosion in the carbon steel equipment 
which is normally used in amine systems. The conosion 
products are also known to contribute to foaming |>roblcms 
in the system which further decreases treating ctfectiveness 
and causes amine losses- 
Special procedures have been developed to deal with the 
accumulation of alkanolaminc heat stable ^alts. These 
include attrition, neuUalizalioo, and removal of heat stable 
salts. Attrition involves controlled and/or uncontrolled loss 
of the heat stable salt laden amine solution and replenish- 
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men. with fresh (new: salt free) amine s» ^|^o"-^T^!^^^* 
stable salts leaving the system W~t<=>y^^"« J 
incursion of new heat stable salts, and system mmums 
an ai5proxiniately constant concentration of heat stabh: salts. 

requaes continual wasung of alkanoiamine. which can 
have deleterious effects on waste water Ueatnient systems 
and the cnviroamenl, 

NeutraUzation is accomplished by adding a strong tasc^ 
such as sodium hydroxide (NaOH). to the alkanolamine 
solute to deprotonate the allcanolamine. so that the alkano- 
lamine can react with H^S and CO, in the gas stream. The 
deprotonated alkanolamine solution is th" returtied to H,S 
and CO. removal sei^ice. However, the sodrurn salu of fte 
anions of the heat stable salts are also heat stable, a^ 
difficult to remove from the system, and thus accumulate .n 
the alkanolamine solution with attendant conos.on and 
foaming probleins. 

Removal of heat stable salts connotes separaUon of tt,e 
salts from the rest of the amine soluuoo. 
precipitation, and freezing arc common physical methods o 
seSratioo. Ion exchange can also be used «o remove het. 
stable salts from alkanolamine solutions, and has been a 
subject in the patent Uterature for m«,y years fcr example. 
Tavlor U S Pat. No. 2.797.188. Pcarce. US. ?»«- No. 
1 4?7 ^19 KeUer. U.S. Pat No. 4.970344. Y«t. VS. Pat 
No 4 795.565. Veatch. U.S. Pa.. No. 5.006.258. and 
Cummings, U.S. Pat. No. 5.162.084. Generally^ heat suble 
salt anions are removed by exchange with hydro^de frotn 
an anion exchange resin and cations, sudi as sodium and 
potassium- are removed by exchange wtth hydrogen .on 
from a cation exchange resin. In the *^P?*^ 
Dated amine from the heat stable salt is deprotonated by 
reaction with hydroxide from the resin, resulting m water 
and free amine capable of reacdng with acid gasses. 

The various anions of heat sUWe salts have diffenng 
relative afEniues for the anion exchange resin. Huocyanate 
anion (SCN ) is one of the common contaminanU of «lkiUK>- 
lamines that has a particularly sUong affinity for strong b«c 
anion exdtange resins. Thus. SCN" is easily removed fr«m 
alkanolamine soluUons. but is difficult to remove from Ae 
anion exchange resin. Regeneration of amon 
laden with SC^" is much more difficult than regenenmoo of 
resin laden with otha typical anions of heat stable salts 
Taytor (U.S. Pal. No. 2.797.188 rqxjrted only 12* reaweiy 
of capacity of a thiocyanate-exhausted resin When regener- 
ated by a typical one-step sodium hydroxide regeneration 

method. . . 

Thus. mulU-step regeneration proc«ses using exd>ai«e 
resins have been tried. For example. mTaylor. U.S. Pat Na 
2 797 188. there is described a process for the removal ol 
heat stable salts, including thiocyanate and fofmatt. from an 
amine solution in a two-step process utilizmg a ^ong base 
anion exchange resin. The particular difficulty of removing 
SCN from the resin was noted and a two-step regeneration 
process was described. The first step of the process prefab- 
cntially removes thiocyanate anions and the second step 
loads hydroxide ion on the resin. The first step employs 
sodium sulfate not to exceed 0.5N (=3-5 wt %); themore 
dilute the better. Sulfate repUces the recoverable SCN on 
the resin. The second step employs strong alkaU {e.g 
sodium hydroxide). 1 to 5N (=4 to 17 wt %). by which 
substanually all the sulfate on the tesm '^Z^';^" 
hydroxide. The mulU-step process of Taylor is effecUve in 
removing heat stable anions from alkanolamine soluUons 
but regenerauon of the resins used in the removal pfo«" 
onlv partially successful but is considerably greater than by 
a convcnuonal one-step alkaU regeneration process. 



2 



U.S. Pa t^l^ 5,162,084. to Cummings, describes moai- 
loring another two-step regeneration process, whereby 90% 
of the SCN— laden capacity can be recovered from T^pc I 
strong base anion (SBA) resin. The first step cnipioys 
concentrated sulfuric add. which acidifies the SCN' and 
replaces SCN on the resin with bisulfate. The second step 
employs strong alkali (e.g.. sodium hydroxide = 10 wt %). by 
which substantially all the bisulfate and sulfate on the resin 
is replaced by hydroxide. Type II strong base anion (SBA) 
resin was not recommended for this treatment because of 
lower capacity relative to Type I resin. 

The prior art processes described above each require 
two-step regeneration. Thus, it would be desirable to provide 
a process in which a single exchange resin could be used foe 
the removal of thiocyanate anions and other heat stable 
anions from alkanoiamine solutions and which can be effec- 
tively regenerated for reuse. 

It is. therefore, the general object of the present invention 
to provide a process for regenerating anion exchange resins 
having thiocyanate anions and other heat stable anions 
bonded thereto. 

Another object of this invention is to provide a process for 
regenerating a strong anionic exchange resin of the quater- 
nary arainomum type having thiocyanate anions bonded 
thereto. 

SUMMARY OF THE INVENTION 

In accordance with this invention, it has been found that 
in the removal of heat suble anions from alkanoiamine 
solutions using Type n SBA resins, the regcocration of the 
resins can be carried out in a single- step process. Thiocy- 
anate anions and other heat stable anions can be repeatedly 
removed from Type n SBA exchange resins by treatment 
with an alkali metal hydroxide solution. Type II SBA resins 
are much more responsive to this procedure than Type I 
resins. The procedure makes Type II resin the more eco- 
nomical choice for SCN" service which opposes prior intel- 
ligence. 

According to one aspect of this invention there is dis- 
closed a process for purifying an aikaoolaniiDC solution 
containing thiocyanate anions and other anions which form 
beat stable salts with such alkanoiamine solution by con- 
tacting the alkanoiamine solution with a Type n strong base 
anion exchange resin to remove at least part of the thiocy- 
anate and other heat suble anions from the solutions, 
thereafter regenerating the exchange resin by contacting the 
resin with an alkali metal hydroxide to remove heat stable 
anions therefrom. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the invention 
will be apparent from the following detailed description 
taken in connection with the drawings. 

FIG. 1 is a schematic diagram of the present invention 
illustrating the routes of the various process streams during 
normal process unit operations; and 

FIG. 2 is a schematic diagram of the present invention 
illustrating the routes of the various process streams during 
regeneration of the anion exchange resins of the process of 
HG 1 

DETAILED DESCRIPTION OF THE 
PREIT31RED EMBODIMENTS 

The process of the present invention may be used to purif\' 
aqueous alkanoiamine solutions which coniains alkali metal 
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sails of anions which fcxm heal subic saJis with alkanola- 
mines and/or heat sUblc salts of such anioos with alkaiio- 
lamincs by contacling the alkanolaminc solution with aT^pc 
n strong base anion exchange resin and to regenerate the 
exchange resin by conucting the resin with an alkali metal 
hydroxide. The alkanoiamincs comraoniy used are 
cthanoianiine. dicthanolamine. mcthyldicihanolamine. 
diisopropanolaniinc. di glycol amine, tricthanolaminc. etc. 
Any allaL metal hydroxide may be used for this puipose 
such as potassium hydroxide or lithium hydroxide; however, 
for ecooomic reasons, sodium hydroxide is preferred. 

An example of one system in which the process of the 
present invention may be used is shown in FIG. 1. wherein 
the sour gas I containing HjS and CO2 is passed upwardly 
through an ethanolamine absorber column 5. where the sour 
gas is countercurrently contacted with lean ethaDolaraine- 
watcr solution 3. The lean ethanolamine solution 3 absorbs 
the HjS and COj. thereby purifying, or "sweetening" the 
gas. The sweetened gas stream 2 exits the top of the 
ethanolamine absorber column 5. Upon absorption of HjS 
and CO2. the lean ethanolamine solution 3 becomes a rich 
ethanolamine solution 4. 

The rich ethanolamine solution 4 is charged to the top of 
a stripper tower 6 and is stripped with steam 8 at about 240° 
F. to remove the and CO^ from the top of the stripper 
at outlet 7. Upon steam stripping, the ethanolamine solution 
exits the bottom of steam stripper tower * becomes lean 
ethanolamine solution 3 is cooled in heat exchanger !• and 
is returned to the absorber 5 to start another cycle of 
absorption and stripping. 

The circulating ethanolamine solution l>ccomes increas- 
ingly laden with heat sUble salts (HSS). A portion of the 
contaminated ethanolamine solution is passed to a HSS 
removal loop where a side stream of lean HSS-laden etha- 
nolamine from line 3 is passed through line 9. optionally 
through filter 11 to remove any solid suspension, and is 
introduced via line 12 to anion exchanger resin column 13 
which contains a Type n strong base anion exchange resin 
having an affinity for thiocyanate anions and other heat 
stable anions. The effluent lean ethanolaiDuic stream 14. 
substantially free of HSS, exits the bottom of resin cohmm 
13 and is, in the system shown, combined with lean etha- 
nolamine stream 3 to become the lean ethanolamine feed 
stream for the ethanolamine absorber 5. It should be 
understood, of course, that the present iovention is not 
limited to use with the system shown. 

The fraction of the lean contaminated ethaDolaminc solu- 
tion which should be passed through the HSS removal 
loop — e.g., through the Type It strong base amion exchange 
resin— depends on the extent of contamination, the desired 
cleaning speed, and the volume and flow requirements of the 
absorbcf/stripper loop. It can range bctwcci 0 and 100%. 
This HSS removal loop may be operated cooliiiuously, such 
as to balance incursion of HSS in the ethanolamine solution 
or it may be operated intermittently. 

As will now be explained, the anion exchange resin must 
be regenerated periodically. As show n in FIG. 2. a preferred 
first step in regeneration, the flow of ethanolamine solution 
to T>'pc D strong basic anionic resin columa 13 is stopped. 
Walter is introduced lo the resin column 13 to flush the 
exchange resin of ethanolamine. The waier may be intro- 
duced through line 15 and removed through line 16, The 
exchange resin is then contacted, preferably 
countercurrently, by introducing an alicali metal hydroxide, 
e.g.. sodium hydroxide, to the resin column 13 through line 
17 lo replace anj'ons on the exchange resin with hydroxide 
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anions. As the sodium salts of the anions are formed, they 
are removed overhead from the resin column 13 through line 
18. 

The alkali metal hydroxide which is used to complete the 
regeneration process by removal of the thiocyanate anions 
and other heat stable anions from the Type n strong base 
anion exchange resin is preferably sodium hydroxide but 
other alkali meuJ hydroxides such as potaisium hydroxide 
Of lithium hydroxide may also t>c used. Here again, the alkali 
metal hydroxide may be used at room temperature: however, 
higher temperatures are preferred usually between about 40° 
F. and about 140'' F. preferably between 70° F. and 120' F 
The alkali metal hydroxide used in the regeneration process 
will usually have a metal hydroxide concenUation (based on 
the total water and hydroxide present) of between about 1 
and about 15 weight 'percent, preferably between 5 and 12 
weight percent. Depending on the concentration of the alkali 
metal hydroxide and the amount of heat stable anion on the 
resin, the quantity of alkali metal hydroxide used io the 
regeneration will vary from about 1 to about 40 pounds 
NaOH equivalent per cubic foot of Type H strong base aaion 
exchange resin, preferably from about 12 to about 35 pounds 
NaOH equivalent per cubic foot of resin. The time of cooiact 
for maximum efficiency of contact of the alkali metal 
hydroxide is in part dependent upon the temperature and wiU 
vary from 9 to 60 minutes. 

The invention has been specifically described in its appli- 
cation to the use of clhanolamiae, however, any of the other 
commonly used alkanolamines may be used in the process. 

Exan^les of Type U strong base anion cxdiangc resins 
include sryrcnc-divinylbcnzenc resins with quaternary 
alkandaminc groups attached to the polymer fraracwoft 
such as Rcsintcch™ SBG-2. Sybron Ionac™ASB'2, Rohm 
and Haas* AmbcjUte™ IRA-410, and Dow styrcnc- 
divinylbcnzcnc strong base anion exchange resins having 
quaternary amines as their functional group. The preceding 
anion exchange resins arc merely illustrative of useful aiion 
exchange resins and arc not intended to limit the resin which 
may be used in carrying out the process of this invention. 
The regeneration processes of this invention and Ihcir 
various aspects have been described in conjunction with a 
batch operation wherein the flow of alkanolaminc solution is 
halted while anion exchange resin undergoes regeneration. 
The process may also be carried out continuously by pro- 
viding a plurality of resin exchangers with appropriate 
piping and valves. 

The process of this invention with a Type II strong basic 
anion exchange resin enables the user to obtain consistent 
recovery of over 50% of the virgin capacity of the resin with 
each cycle. The resulting absolute capacity (equivalent 
anion per volume of resin) is similar to or greater than some 
T>^pe I resins used in the two-step acid/alkali regeneration 
processes of the prior art. The present process uses less 
rcgcnerant chemical and has a shorter regeneration time for 
the same capacity per unit volunie than Type 1 SBA resins, 
thereby making the present process more ccononaicai. 
Removing the heat stable anions reduces foaming losses, 
corrosion, and maxinuzcs the active alkanolamine concen- 
tration. 

The following examples are presented in illusfration of 
the invention. 

A 1.5 cm inside diameter plastic column was loaded with 
12 mL of Tvpc II strong ha^e anion gel resin that had not 
previously been exposed to SC'N'.The resin was (XJi into the 
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0\{ form by flowing l(Hr sodium hydroxide solution 
through the resin in an amount equal to 1 2 lbs. of NaOH per 
cubic foot of resin, which is a typical regeneration for that 
resin. A sample of the resin was titrated with hydrochloric 
acid (HQ) and found to contain 1.19 millicquivalcnts of 
OH* per mL resin (1.19 raeq/mL). This approximates the 
rated capacity of the virgin resin. 

The resin was then subjected to 4 cycles, each including 
exhaustion with an excess of SCN and regeneration with 28 
lbs of NaOH per cu. ft. resin. The exhaustion solution was 
0.33 mcq KSCN per gram aqueous solution and was flowed 
through the resin in about 15 minutes. The regeneration 
solution was 10 wt % NaOH in water and was flowed 
through the resin in about 60 minutes. After each 
regeneration, the resin was mixed well and a portion was 
titrated with HCl to determine the OH' loading. 

The results for each cycle are displayed in Table L 



TABLE I 



Type II SBA Gel Rciin Capaciry after Example I Cycles 


Resulting C^ncivy 


Rclilive lo 


(OH- loading) 


Virgin Capacity 


Cycle meq/mL 


% 


0 1.19 


100 


1 0.612 


51 


2 0.559 


47 


3 0.556 


47 


4 0.589 


49 



The data shows that the regeneration capacity of about 
50% which remained substantially constant with each regen- 
eration, 

EXAMPLE 2 

A 1.5 cm inside diameter plastic colurmi was loaded with 
12 raL of Type E resin (SBG-2 from Rcsintccb) that had 
been previously used to remove heat stable salts (but no 
significant levels of SOT) from a refinery alkanolamine 
system. The resin was r^cnerated into the OH' form by 
flowing 10% sodium hydroxide solution througji the resin in 
an amount equal to 12 lb. of NaOH per cubic foot of resin, 
which is a typical regeneration for that resin. 

The resin was then subjected to 5 cycles, each including 
exhaustion with an excess of SCN" and regeneration with 28 
lb of NaOH per cu, ft resin. The exhaustion solution was 
0.33 meq KSO^ per gram 50% MDEA/watcr solution and 
was flowed through the resin in about 12 minutes. The 
regeneration solution was 10 wt % NaOH in water and was 
flowed through the resin in about 24 minutes. After the fifth 
regeneration, the resin was mixed well and a portion was 
titrated with HCl to determine the OH loading. 

The results arc shown in Table II- 



TABLE n 



IVpc n SBA Gel Resin Caacia after Example 2 Cycles 


Resulting Cipaciry 


Rclalive (o 


(OH- Icndmgi 


Virgin Cipaciry 


Cycle meq^mL 


% 


(vir|rui) 1 19 


WO 


5 0.628 


53 



Examples 1 and 2 show that Type II SBA resin can be 
used repeatedly to remove SCN" from aqueous and aqueous 
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alkanolanunc^urions. and thai abou( 50% of the virgin 
capacity can be repeatedly recovered with NaOH regenera- 
tion after cxhausu'oD with SCN . The rcgcncratioa cap be 
accomplished in an unexpectedly brief period of time. The 
data also shows that about 50% of the virgin capacity is not 
recoverable by this method. 

EXAMPLE 3 

A 1.5 cm inside diameter plastic column was loaded with 
12 mL of new Type I SBA resin (SBGIP from Resiotcch). 
The resin was put into the OH' form by flowing 10% sodium 
hydroxide solution in an amount cquaJ to 2S lb. NaOH per 
cubic foot of resin. A portion of the resin was titrated with 
HCl to determine OH' loading. 

The resin was then subjected to 5 cycles, each including 
exhaustion with an excess of SCN* and regcnaation with 28 
lb. of NaOH per cubic foot of resin. The exhaustion solution 
was 0.33 mcq KSCN per gram 50% MDEAAvatcr solution 
and was flowed through the resin in about 12 minutes. The 
regeneration solution was 10 wt % NaOH in water and was 
flowed through the resin in about 24 minutes. After the fifth 
regeneration, a portion of the resin was titrated with HCi to 
determine OH* loading. 

The results are shown in Table IIL 



TABLE m 



TVpe I SBA Gel Resin Cii>acifv after Example 3 Cvcles 


Resulting Capacity 


Rebtivc to 


(OK- badioi) 


Viipn Ctpacity 


Cyck met^mL 


% 


(virgin) 1 .00 


100 


5 0 17 


17 



Type I SBA resin loaded with SCN" responds poorly to 
regeneration by NaOH. 

EXAMPLE 4 

Type n SBA (SBG2 from Rcsintcch) was tested ia Oic 
sajne ^)paratus as previous examples. The ican was put into 
the OH form by flowing 10% sodium hydroxide solutioo in 
an amount equal to 28 lb. NaOH per cubic foot of resin. 

The resin was then subjected to 6 cycles, each including 
exhaustion with an excess of SOT, and regcaaation witfi 12 
lb. of NaOH per cubic foot resin. The exhaustion solution 
was 0J3 mcq KSCN per gram 50% MDEA/waler solution 
and was flowed through the resin in about 12 minutes. The 
regeneration solution was 6 wt % NaOH in water and was 
flowed through the resin in about 30 minutes. After the sixth 
regeneration, a portion of the resin was titrated with HCl to 
cktcmainc OH' loading. 

The results are shown in Table IV. 



TABLE IV 



Tvpe n SDA Gel Resm CvaciTV tfter Example 4 Cvcles 


Resulting Cap^iry 


Rcbtivc (o 


(OH- ioMimg) 


Viijia Capacity 


Cycle mec^mL 


% 


(virgin) 1.19 


too 


3 060 


50 


6 0.65 


55 



EXAMPLE 5 

Another Type U SBA resin (A300 from PuroUtc) was 
tested as in previous examples, but the regeneration solutioo 
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(10 wt %^ron in water, providing 12 lb. NaOH per cubic 
foo( resin) was flowed through the resin in shorter tunes. 
After the third rcgenej-ation, a portion of the resin was 
titrated with HCl to determine OH loading. 
The results arc shown in Table V. 

TABLE V 



TvT^^ n <;p A f>l R«m CaoacitY after Extmplc 5 Cycks _ 


Rcgc Deration 
Tunc 

Cycle min 


Resulting Capacity 
(OH* loading) 
meq/mL 


Rfhlivc to 
Vijpn Capacity 

% 


(virgin) 

1 17 


0.83 


100 


2 17 

3 8 


0.41 


49 


EXAMPLE 6 



A 1.5 cm inside diameter plastic column was loaded with 
12 mL of new Type I SEA macroporous resin (SBMPl from 
Resintech), The rcsiu was put into the OH form by flowing 
10% sodium hydroxide solution in an amount equal to 28 lb. 
NaOH per cubic foot of resin. A portion of the resin was 
titrated with HCl to determine OH' loading. 

The resin was then subjected to 5 cydes. each including 
exhaustion with an excess of SCN . and 2-stcp regeneration 
with 90 lb. H2SO4 per cubic foot resin foUowcd by 28 lb. of 
NaOH per cubic foot resin (as described in Curamings. U.S. 
Pat No. 5.162,084). The exhaustion solution was 0J3 mcq 
KSCN per grara 50% MDEA/water solution and was flowed 
through the resin in about 12 minutes. The regeneration 
solutions were 15% H^SO^ and 10 wt % NaOH in water and 
were flowed through the resin in 90 and 40 minutes, respec- 
tively. After the fifth regeneration, a portion of the resin was 
titrated with HQ to determine OH loading. 

The results are shown in Table VL 



TABLE VI 


Tw r CTt A rvi Resin CHDacitv after Extmole 6 Circles 


Resulting Capacity 
(OH- loading) 
Cycfc moqfvoL 


Relative to 

Virgin C^ity 
% 


(virgin) 0.79 
5 0.51 


100 
65 



From the foregoing examples, the economical advantage 
of the present invcnUon is apparent The dicraical consun^>- 
tlon per pound mole C*pm") of anions (SCN\ etc.) is shown 
in Table VIL based on the final capacities in the examples. 

TABLE VU 



Chemical EfficicDCV Copnwison 



Chemical 
Coosumpooo 



Resin Regeneration Resm C apacity NaOH 

scheme iWML pm/cu. ft. OWpm IWptu 



TVpc 



, 2-6tep 051 0.032 28 1 2 875 

I NaOHC28 1b) 0.17 OOn 0 2M5 

n NiOH{28lb) 0.63 0.039 0 718 

n NaOHC 1 2 tb) 0.65 0-0*0 <> ^ 

The potential savings to be realized by use of the inven- 
tion is even greater when one considers the neutralization of 
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regeneration waste prior to disposal. For example, the 2-slep 
regeneration of Type I resin consumes an additional 1420 lb. 
NaOIl/pm to neutralize the acid, totaling 2295 lb NaOH/pm 
HSS. The other three schemes in Table VII require acid to 
neutralize the unreacted NaOH: 3068. 830 and 3 1 8 lb H.SO^ 
per pro HSS. respectively. 

While the invention has been described and illustrated 
herein by references to various specific materials, proce- 
dures and examples, it is understood that the invention is not 
restricted to the panicular materials, combinations of 
materials, and procedures selected for that purpose. Numer- 
ous variations of such details can be employed, as will be 
appreciated by those skilled in the art 

What is claimed is: 

1. A process for regenerating a Type El strong base anion 
exchange resin comprising: 

passing an alkanolamine solution, whose effectiveness at 
removing H^S and COj from gas streams has been 
deaeased by the accumulation of heat stable salts, 
through 4 bed of TVpc II strong base anion exchange 
resin until the active anion exchange sites of said Type 
n strong base anion exchange resin are loaded with 
heat staWe salt anions; and 

contacting said loaded Type II resin with an amount of an 
alkali metal hydroxide and for a time sufficient to 
obtain recovery of over 50% of the virgin capacity of 
the loaded Type II resin. 

2. The process according to claim 1 wherein said heat 
stable salt anion is SCN . 

3. The process according to claim 1 wherein said alkali 
metal hydroxide is sodium hydroxide. 

4. The process according to claim 3 wherein the amount 
of sodium hydroxide is from about 1 to about 40 pounds of 
NaOH equivalent per cubic foot of resin. 

Jr. A process for regenerating a TVpc EI strong base anion 
exchange resin comprising: 
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